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ON  THE  COVER. . . 


Pictured  is  an  artist's  rendition  of  a  triple  expansion  steam  engine 
of  the  Reynolds-Corliss  type,  Circa  1899. 

This  engine  is  located  at  the  East  Boston  Pumping  Station,  which 
drives  one  of  four  submerged  centrifugal  pumps.   Contract  capacity 
of  this  triple  expansion  steam  engine  driven  pump  is  45  mgd  with  a 
19'  head. 
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SUBJECT:   Annual  Report 

The  Sixty-First  Annual  Report  of  the  Sewerage  Division  covering  the  fiscal 
year  ending  June  30,  1980  is  submitted  for  your  review  and  information. 
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ORGANIZATION 

The  following  principals  and  assistants  have  been  employed  during  the  year: 

Joel  Barry  Chase,  Director  &  Chief  Engineer 

Noel  D.  Baratta,  Assistant  Director 

Wayne  T.  Grandin,  Associate  Sanitary  Engineer 

D.  Joseph  Hamel ,  Associate  Civil  Engineer  -  Special  Projects 

Jean  M.  Haggerty,  Senior  Civil  Engineer  -  Contracts 

George  D.  Gallagher,  Administrative  Office  Manager 

Lewis  H.  Stein,  Head  Administrative  Assistant 

Robert  J.  Holthaus,  Superintendent  of  Deer  Island  Sewage  Treatment  Plant 

James  W.  Connell ,  Superintendent  of  Nut  Island  Sewage  Treatment  Plant 

Ignatius  N.  Caruso,  Superintendent  of  Pumping  Stations 

Robert  E.  Leary,  District  Supervisor  of  Sewers,  South 

Joseph  H.  Meskell,  District  Supervisor  of  Sewers,  North 

During  the  past  fiscal  year  four  hundred  and  sixty-four  positions  of  the  five  hundred 
and  fifty-three  positions  authorized  were  funded  to  be  filled  in  the  Metropolitan 
District  Commission,  Sewerage  Division.  However,  on  the  average  only  four  hundred 
and  sixteen  positions  were  actually  staffed  during  the  fiscal  year.  The  total  staff- 
ing is  assigned  to  provide  collection,  transport,  pumping,  treatment  and  disposal  of 
wastewater  on  a  continuous  twenty-four  hour  per  day  basis  and  was  assigned  according  to 
the  following  groupings: 

Twelve  (12)  positions  assigned  as  supervisory/management 

Seventeen  (17)  positions  assigned  as  clerical 

Twenty-nine  (29)  positions  assigned  to  the  preparation  of  facility  rehabilitation, 
contracts,  sewer  relief  design,  and  industrial  programs  as  staff  engineers 

Forty-five  (45)  positions  assigned  to  the  maintenance  and  care  of  sewer  lines, 
appurtenances  and  buildings 

Ninety  (90)  positions  assigned  as  station  supervisors,  plant  engineers,  maint- 
enance and  operational  personnel  within  the  pumping  service 

Two  hundred  and  twenty-three  (223)  positions  assigned  as  plant  engineers,  tech- 
nical, laboratory,  operational  and  maintenance  personnel  within  the  wastewater 
treatment  service. 
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MAINTENANCE  AND  OPERATION 
Scope  of  Work  and  Facilities 

The  Director  of  the  Sewerage  Division  and  Chief  Sewerage  Engineer  has  charge  of  the 
design  and  construction  of  new  works,  and  the  maintenance  and  operation  of  all  the 
works  controlled  by  the  Metropolitan  District  Commission  for  removing  sewage  from 
forty- three  municipalities  comprising  the  Metropolitan  Sewerage  District. 

The  work  includes  the  maintenance  and  operation  of  ten  pumping  stations,  one  storm 
water  detention  and  chlorination  plant,  two  waste  water  treatment  plants,  four 
pretreatment  headworks  and  228.01  miles  of  Metropolitan  Sewers  receiving  the  dis- 
charge from  5,298.93  miles  of  town  and  city  sewers  at  1,799  points,  together  with  the 
care  and  routine  work  of  inspecting,  cleaning  and  maintaining  sewers,  siphons,  tide 
gates,  outfall  sewers,  the  inspecting  of  connections  to  Metropolitan  Sewers,  and  the 
care  of  pumping  stations,  treatment  plant,  other  buildings  and  grounds. 

METROPOLITAN  SEWERS 

Sewers  Purchased  and  Constructed  and  Their  Connections 

At  the  end  of  the  year  there  was  a  total  of  228.01  miles  of  Metropolitan  Sewers  in 
operation  within  the  Sewerage  District.   Of  this  total,  12.88  miles  of  sewer,  along 
with  the  Quincy  Pumping  Station,  have  been  purchased  from  cities  and  towns  of  the 
district  and  the  U.  S.  Navy.*  The  remaining  215.13  miles  of  sewers  and  other  works 
have  been  constructed  by  the  Metropolitan  Boards. 

The  locations,  lengths  and  sizes  of  these  sewers  are  given  in  TABLE  IV,  together  with 
other  data  referring  to  the  public  and  special  connections  with  the  system. 

GASOLINE  IN  PUBLIC  SEWERS 

A  Sanitary  Engineer  is  employed  to  inspect  all  newly  constructed  garages  or  other 
gasoline-using  establishments  to  insure  proper  separators  are  installed  and  maintained, 
Occasionally,  odors  of  gasoline  are  detected  in  the  sewer  and  reported  to  the  Depart- 
ment of  Public  Safety.   A  joint  investigation  and  follow-through  are  made  to  eliminate 
this  hazard. 

During  the  fiscal  year  35  new  separators  were  connected  to  the  local  sewers  that 
discharge  into  the  Metropolitan  System  and  two  were  disconnected.   There  are  accord- 
ing to  our  records  4,959  separators  in  service  at  garages  and  other  gasoline-using 
establishments . 

MATERIALS  INTERCEPTED  AT  THE  SCREENS 

The  material  removed  from  sewage  at  the  screens  of  the  Metropolitan  Sewerage  Facility, 
consisting  of  rags,  paper  and  floating  materials  has,  during  the  year,  amounted  to 
930.00  cubic  yards. 

*Hingham  Force  Main 
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INDUSTRIAL  WASTES 

The  industrial  waste  inspection  program  was  officially  started  in  February  of  1973 
to  acquire  information  and  data  on  industries  within  the  43  cities  and  towns 
which  make  up  the  district.   The  information  requested  on  each  industry  inspected 
is  a  requirement  of  the  NPDES  Permits  issued  by  the  Environmental  Protection  Agency 
and  State  Division  of  Water  Pollution  Control  to  the  Commission  for  Deer  and  Nut 
Island  Sewage  Treatment  Plants. 

The  inspection  program  involves  physical  inspection  of  all  industries  in  the  district. 
Industries  suspected  of  discharging  a  questionable  waste  are  required  to  submit  the 
results  of  analyses  performed  on  representative  samples  of  the  process  waste  by  an 
independent  laboratory  for  review  and  evaluation.   The  results  of  analyses  along  with 
other  pertinent  information  -  (permit  application,  inspection  data  and  inspection 
reports  on  the  industry)  -  are  used  to  determine  whether  or  not  the  wastes  are  accept- 
able to  continued  discharge  into  the  Metropolitan  District  Commission  sewer  system. 

Inspection  of  all  known  industries  in  the  areas  of  Boston,  Arlington,  Ashland,  Bedford, 
Belmont,  Braintree,  Brookline,  Burlington,  Cambridge,  Canton,  Chelsea,  Dedham ,  Everett, 
Framingham,  Hingham,  Holbrook,  Lexington,  Maiden,  Medford,  Melrose,  Milton,  Natick, 
Needham,  Newton,  Norwood,  Quincy,  Randolph,  Reading,  Revere,  Somerville,  Stoneham, 
Stoughton,  Wakefield,  Walpole,  Waltham,  Watertown,  Wellesley,  Westwood ,  Weymouth, 
Wilmington,  Winchester,  Winthrop,  and  Woburn  have  been  completed  to  data.   Some  of 
the  industries  within  these  areas  are  not  connected  to  the  sanitary  sewer  system  at 
this  time;  however,  these  industries  were  inspected  so  that  a  complete  record  of 
potential  discharges  into  the  sanitary  sewer  system  is  available. 

The  Metropolitan  District  Commission  has  executed  a  contract  with  Black  and  Veatch 
Consulting  Engineers  to  assist  Division  personnel  in  completion  of  the  industrial 
waste  inspections,  implementation  of  the  permit  program  for  industries  and  to 
develop  and  implement  a  User  Charge/Industrial  Cost  Recovery  program. 

The  industrial  permit  program  is  mandated  as  a  result  of  the  promulgation  on 
August  3,  197  8  of  the  Metropolitan  District  Commission  Sewer  Use  Rules  and 
Regulations. 

As  a  result  of  the  information  obtained  by  the  questionnaire  survey  and  expanded 
industrial  inspection  program,  6000  industries  have  been  inspected,  642  of  which 
were  found  to  be  in  violation  of  Metropolitan  District  Commission's  Rules  and 
Regulations  ...,  and  are  presently  pretreating,  implementing  pretreatment  and/or 
modifying  their  system  or  processes  to  comply  with  the  established  standards. 

A  random  follow  up  inspection  program  has  been  instituted  to  insure  that  industries 
previously  cited  by  the  Division  are  either  conforming  to  Commission  requirements 
or  are  progressing  towards  this  goal. 
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SEPTAGE  WASTE  MONITORING  &  CONTROL  PROGRAM 


In  July  of  1974  the  Metropolitan  District  Commission  Sewerage  Division  sent 
letters  to  each  of  the  43  member  cities  and  towns  of  the  Sewerage  District 
requesting  information  concerning  the  disposal  of  septic  tank  cleanings  in 
its  locality.   Each  member  was  asked  to  submit  information  on  (1)  the  number 
of  all  authorized  disposal  sites  or  manholes  in  its  community,  (2)  the 
origin  of  the  waste  (community  waste  only,  Metropolitan  District  Commission 
member  wastes) ,  (3)  the  estimated  quantity  of  waste  discharged,  and  (4)  a 
brief  description  of  the  monitoring  and  control  programs  used  by  the  local 
authorities  to  assess  the  acceptability  of  the  waste  for  discharge. 
This  information  was  obtained  to  update  our  files  and  to  determine  local 
methods  of  control  used  to  regulate  scavenger  service  discharges  of  septic 
tank  and  cesspool  wastes  into  the  sewer  system. 

A  septic  tank  waste  monitoring  program  was  conducted  in  1974  and  1976  in 
selected  towns  to  obtain  the  primary  goal  of  categorizing  septage  waste 
and  establishing  certain  parameter  ranges  including  BOD,  total  suspended 
solids,  and  chlorine  demand.  This  program  also  gave  the  Metropolitan 
District  Commission  the  opportunity  to  randomly  check  to  see  if  wastes 
of  an  industrial  nature  were  being  deposited  in  the  septic  tank  disposal 
sites.  As  a  result,  some  towns  were  requested  to  institute  a  procedure 
at  the  disposal  site  so  as  to  aid  the  Metropolitan  District  Commission 
in  eliminating  indus-t rial  type  discharge  at  these  locations. 

Several  localities  outside  the  Metropolitan  District  Commission  have 
applied  for  and  have  been  granted  permission  to  discharge  septage  waste 
from  their  respective  towns  into  the  authorized  disposal  site  of  a  member 
town.   The  Town  of  Tewksbury  discharges  septage  waste  via  the  Town  of 
Wilmington,  Holliston  via  Walpole  and  Framingham,  Sharon  via  Walpole, 
Stoughton  and  Canton,  Lincoln  via  Bedford  and  Framingham,  Weston  via 
Needham,  Hingham  via  the  sewered  part  of  Hingham,  and  the  Towns  of 
Wrentham,  Norfolk,  and  Mansfield  discharge  via  Walpole. 

The  contractual  agreements  are  issued  on  a  yearly  basis  by  the  Metropolitan 
District  Commission  and  require  annual  renewal.   In  addition,  yearly  acceptance 
is  contingent  upon  receipt  of  progress  reports  at  six  month  intervals  out- 
lining progress  towards  implementation  of  an  acceptable  alternate  septage 
disposal  method. 
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METROPOLITAN  SEWERAGE  SYSTEM 


PUMPING  SERVICE 


Capacities  and  Results  for  Fiscal  Year  1980 


Alewife  Brook  Pumping  Station; 

At  this  station,  there  are  three  primary,  30"  mixed  flow  pumps  driven  by  440 
volt,  three  phase,  100  hp,  General  Electric  variable  speed  motors  and  one 
secondary  20"  mixed  flow  pump  driven  by  a  440  volt,  three  phase,  50  hp, 
squirrel  cage  motor. 

Contract  capacity  of  30"  pumps  26  mgd  at  15 '  head 

Contract  capacity  of  20"  pump   12  mgd  at  17 '  head 

Average  quantity  pumped  per  day  10,190,000  gallons 

Maximum  quantity  pumped  per  day  29,000,000  gallons 

Alternating  current  is  furnished  by  the  Boston  Edison  Company  and  the  Town  of 
Belmont. 


Braintree-Weymouth  Pumping  Station: 

At  this  station,  there  are  three  diesel  engine  driven  horizontal  centrifugal 
pumps.   The  Waukesha  diesel  driven  pump  is  capable  of  lifting  20  mgd  against 
a  head  of  42  feet,  the  Enterprise  diesel  driven  pump  is  capable  of  lifting  20 
mgd.  against  a  head  of  40  feet  and  a  Chicago  pneumatic  diesel  driven  pump  is 
capable  of  lifting  20  mgd  against  a  head  of  42  feet. 

Average  quantity  pumped  per  day  19,880,000  gallons 

Maximum  quantity  pumped  per  day  40,660,000  gallons 


Char lest own  Pumping  Station: 

At  this  station,  there  are  three  submerged  centrifugal  pumps  being  driven  by 
Fairbanks-Morse  diesel  engines. 

Contract  capacity  of  one  diesel  engine  driven  pump  ...  60  mgd  at  18'  head 

Contract  capacity  of  two  diesel  engine  driven  pumps  ..  45  mgd  at  11'  head 

Average  quantity  raised  per  day  26,160,000  gallons 

Maximum  quantity  raised  per  day  53,820,000  gallons 


-5- 


East  Boston  Pumping  Station: 

At  this  station,  there  are  four  submerged  centrifugal  pumps,  three  operable,  one 
driven  by  an  Enterprise  diesel  engine,  one  by  a  uniflow  type  steam  engine,  and  one 
by  a  triple  expansion  steam  engine  of  the  Reynolds-Corliss  type.   The  other  triple 
expansion  steam  engine  is  being  utilized  for  parts  and  is  not  operational  at  this 
time. 

Contract  capacity  of  diesel  engine  driven  pump  100  mgd  with  19'  head 

Contract  capacity  of  uniflow  engine  driven  pump  60  mgd  with  24'  head 

Contract  capacity  of  triple  expansion  engine 

driven  pumps  45  mgd  with  19'  head 

Average  quantity  pumped  per  day  4,930,000  gallons 

Maximum  quantity  pumped  per  day  70,000,000  gallons 

East  Boston  Electric  Pumping  Station; 

This  station  is  equipped  with  one  400  hp,  396  rpm,  General  Electric  motor  that  drives 
a  50  mgd  vertical  centrifugal  non-clog  DeLaval  pump  at  a  total  head  of  35.4  feet,  and 
with  one  600  hp,  320  rpm,  General  Electric  motor  that  drives  a  75  mgd  vertical 
centrifugal,  non-clog  DeLaval  pump  at  a  total  head  of  38.5  feet.   Alternating  current, 
4,160  volt,  three  phase,  is  furnished  by  the  Boston  Edison  Company.   This  station  had 
not  been  used  since  1974,  however,  during  this  past  year,  the  50  mgd  pump  was 
reactivated  to  provide  for  emergency  flow  relief  during  storm  flow  conditions. 

Hingham  Pumping  Station: 

This  station  is  equipped  with  three  Fairbanks-Morse  centrifugal  pumps  driven  by 
60  hp,  Fairbanks-Morse  induction  type,  wound  rotor,  variable  speed  motor  and  its 
pumping  range  is  from  375  gpm  at  a  head  of  35  feet,  to  1,000  gpm  at  a  head  of 
126  feet.   Alternating  current,  440  volt,  three  phase,  is  supplied  by  the  Town  of 
Hingham. 

Average  quantity  pumped  per  day  500,000  gallons 

Maximum  quantity  pumped  per  day  2,120,000  gallons 

Hough's  Neck  Pumping  Station: 

This  station  is  equipped  with  two  6"  vertical  centrifugal  pumps  capable  of  pumping 
1,000  gpm  at  a  head  of  20  feet.   The  pumps  are  driven  by  two  10  hp  220/440  volt, 
three  phase  motors.   Alternating  current  440  volt,  three  phase  is  furnished  by  the 
Nut  Island  Sewage  Treatment  Plant. 

Quincy  Pumping  Station: 

The  plant  at  this  station  consists  of  two  Fairbanks-Morse  centrifugal  pumps  driven 
by  two  Fairbanks-Morse  diesel  engines  and  one  Worthington  centrifugal  pump  driven 
by  an  Enterprise  Diesel  engine. 

Contract  capacity  of  Fairbanks-Morse  pumps  20  mgd  at  a  head  of  33' 

Contract  capacity  of  Worthington  pump  12  mgd  at  a  head  of  26' 

Average  quantity  raised  per  day  7,880,000  gallons 

Maximum  quantity  raised  per  day  15,270,000  gallons 
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Reading  Pumping  Station; 

At  this  station,  there  are  two  submerged  centrifugal  pumps  of  4  mgd  capacity  at  a 
75  foot  head,  one  driven  by  a  General  Electric  100  hp,  440  volt,  three  phase 
electric  motor  and  the  other  driven  either  by  a  Fairbanks-Mose  100  hp  400  volt, 
three  phase  electric  motor  or  by  a  standby  Fairbanks-Morse  diesel  engine.   Alternat- 
ing current  is  furnished  by  the  Town  of  Beading. 

Average  quantity  pumped  per  day  2 ,  270 , 000  gallons 

Maximum  quantity  pumped  per  day  4,101,000  gallons 

Squantum  Pumping  Station; 

At  this  station,  there  are  two  centrifugal  pumps,  each  capable  of  pumping  2,800 
gpm  at  a  head  of  46  feet.   One  is  driven  by  60  hp,  three  phase  motor  and  the 
other  by  a  60  hp,  three  phase  motor,  or  in  emergency,  by  an  80  H.  P.,  Fairbanks- 
Morse  diesel  engine.   Alternating  current  is  furnished  by  the  Massachusetts 
Electric  Company. 

Average  quantity  pumped  per  day  780,000  gallons 

Maximum  quantity  pumped  per  day , , , , 1 ,  520 ,  000  gallons 
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SUMMARY 

Average  Daily  Volume  of  Sewage  Lifted  at  Each  of  the  Ten 
Metropolitan  Sewerage  Pumping  Stations  During  the  Year,  as 
Compared  With  the  Corresponding  Volumes  for  the  Previous  Year 


Average 

Daily  Pumpage 

1979 

1980 

During  Year 

PUMPING  STATION 

Gallons 

Gallons 

Difference 

Per 

Cent  Increase 

Alewife  Brook 

11,070,000 

10,190,000 

880,000 

7.0* 

Braintree-Weymouth 

19,530,000 

19,880,000 

350,000 

2.0 

Charles town 

31,170,000 

26,160,000 

5,010,000 

16.0* 

East  Boston 

5,270,000 

4,930,000 

340,000 

6.0* 

East  Boston  Electric 

No  Meter 



Hingham 

700,000 

500,000 

200,000 

2.8* 

Hough's  Neck 

No  Meter 



Quincy 

8,870,000 

7,880,000 

990,000 

11.0* 

Reading 

2,650,000 

2,270,000 

380,000 

14.0* 

Squantum 

930,000 

780,000 

150,000 

16.0* 

*  Decreases 

METROPOLITAN 

SEWERAGE  OUTFALLS 

The  Metropolitan  Sewerage  District  now  has  outfalls  in  Boston  Harbor  at  ten  points, 
five  of  which  may  discharge  sewage  from  Deer  Island,  and  five  from  Nut  Island.   Of 
the  five  from  Nut  Island,  one  is  for  digested  sludge  and  other  effluent. 


The  two  main  outfalls  from  Deer  Island  discharge  near  Deer  Island  Light, 
three  Deer  Island  outfalls  are  for  temporary  use  only. 


The  other 


The  two  main  60"  outfalls  from  Nut  Island  Treatment  Plant  extend  for  a  distance  of 
about  6,000  ft.  from  the  Nut  Island  shore;  the  third,  a  60"  outfall,  extends  about 
1,400  ft.  from  the  shore;  the  fourth,  a  60"  emergency  outfall,  extends  about  480 
ft.  from  the  shore;  the  fifth,  a  12"  outfall  used  for  sludge  from  the  treatment 
plant,  discharges  at  President  Roads  at  the  northeasterly  end  of  Long  Island,  a 
distance  of  about  4.2  miles. 

The  average  flow  from  the  Deer  Island  Treatment  Plant  and  its  outfalls  has  been 
286,750,000  gallons  of  sewage  per  24  hours,  with  a  maximum  flow  of  700,000,000 
gallons  per  24  hours. 

The  average  flow  from  the  Nut  Island  Treatment  Plant  and  its  outfalls  has  been 
111,730,000  gallons  of  sewage  per  24  hours,  with  a  maximum  flow  of  182,100,000 
gallons  per  24  hours. 
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METROPOLITAN  DISTRICT  COMMISSION 


Sewerage  Division 


DEER   ISLAND   SEWAGE   TREATMENT   PLANT 


ANNUAL   REPORT 


July  1,  1979  to  June  30,  1980 


General  Information 


The  Deer  Island  Treatment  Plant,  in  operation  since  June  1968,  serves  22 
communities  and  portions  of  Boston,  Brookline,  Newton,  and  Milton.   The  area 
served  by  this  treatment  plant  is  168.03  square  miles  with  a  total  population 
of  1,390,496.   Seven  M.D.C.  pumping  stations  are  located  throughout  the  con- 
tributing area. 

The  relatively  new  water  pollution  control  facility  has  been  a  major  factor 
in  improving  the  water  quality  in  Boston  Harbor  by  effectively  accomplishing 
the  design  criteria  of  primary  sedimentation  and  post-chlorination  of  clarified 
sewage  effluent. 

As  shown  in  the  diagram  on  the  following  page,  The  Deer  Island  Facilities 
includes  three  (3)  remote  headworks,  located  respectively  in  Chelsea,  Roxbury 
and  South  Boston,  and  connected  to  the  Deer  Island  main  pumping  station  by  two 
deep  rock  tunnels.   The  tunnel  from  the  Chelsea  Creek  Headworks  is  approximately 
four  miles  and  the  one  from  Ward  Street  and  Columbus  Park  Headworks  is  approximately 
seven  miles  long.   An  additional  Facility,  the  Winthrop  Terminal  Facility,  located 
on  the  main  plant  site,  provides  sewerage  service  for  local  areas  and  is  connected 
to  the  Deer  Island  Plant  through  a  seperate  direct  pump  discharge. 

The  treatment  processes  include  screening  and  grit  removal  (at  all  headworks) ; 
aeration  of  the  influent  for  a  ten  minute  period;  primary  sedimentation  and  post- 
chlorination  of  the  plant  effluent  prior  to  ocean  discharge  through  two  long  sub- 
merged outfalls. 
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Treatment  of  raw  sludge  is  accomplished  by  separate  sludge  thickening  prior 
to  high  rate  digestion.  Three  primary  digesters,  equipped  with  fixed  covers, 
external  heaters,  and  draft  tube  mixers,  have  a  sludge  recirculation  system 
via  a  common  manifold,  A  fourth  digester,  also  equipped  with  a  fixed  cover 
and  a  separate  liquid  recirculation  system  serves  as  a  storage  tank,  receiving 
all  primary  digested  solids  and  overflow  to  allow  controlled  discharge  of 
digested  material  to  sea  only  during  the  periods  of  outgoing  tides. 

Plant  design  and  construction  were  under  the  jurisdiction  of  the  M.D.C. 
Engineering  Division.  The  M.D.C.  Sewerage  Division  is  responsible  for  plant 
operation  and  maintenance. 


FISCAL  1980 

HIGHLIGHTS  OP  MAJOR  ACTIVITIES 

This  is  the  twelfth  full  year  of  operation. 

The  use  of  effluent  as  process  water  in  place  of  salt  water  has  been  continuous 
for  this  year. 

No.  1  Digester  has  been  secured  for  inspection,  cleaning  and  maintenance. 

Personnel  staffing  for  the  24  hour/day  continous  operation  of  the  plant 
facilities  are  as  follows: 

OPERATIONS  Pre-Treaiment  (Headworks):         59 

Primary  Treatment  (Main  Plant)      27 
Power  &  Pumping  (Main  Plant)        19 

MAINTENANCE  Treatment  Units:  33 

Power  &  Pumping  Units:  51 

OFFICE               Clerical:  3 

Laboratory:  5 

Administration  &  Engineering:  5 

Total                As  of  June  30,  1980  182 


Approximately  1600  visitors  were  given  conducted  tours  of  the  plant  this 
year.  Any  organization  is  welcome  and  requests  from  groups  representing 
local,  national  and  international  associations  are  becoming  more  frequent 
as  the  concern  for  the  environment  grows. 
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SUMMARY  OP  OPERATIONAL  DATA 


July  1,  1979  to  June  30,  1980 


1  -  SEWAGE  FLOW  PROCESS: 


Headworks  -  Pretreatment 


Flows 

Chelsea 

Creek 

Minimum  Hourly  Rate 

MGD 

Cu.  meters/day 

45 
170K 

Minimum  24  Hour 

MGD. 

Cu.  meters/day 

77 

291K 

Average  Daily 

MGD 

111 

Cu.  meters/day 

420K 

Average  Daily  (Design) 

, 

MGD 

(140) 

Cu.  meters/day 

530K 

Maximum  24  Hour 

MGD 

198 

Cu.  meters/day 

749K 

Maximum  Hourly  Rate 

MGD 

320 

Cu.  meters/day 

1211K 

Maximum  Hourly  Rate  (Design) 

MGD  (350) 

Cu.  meters/day  1325K 


Total  for  Year-Mil.  Gal. 
Cu.  meters 

Removals 
Grit: 

Cu.  Ft. 

Cu.  Meters 


40,530 

153M 


12,923 
-366 


Columbus 
Park 

Ward 
Street 

Winthrop 
Facility 

Total 

30 
113K 

40 

151K 

0 
0 

54 
204K 

83 

314k 

2 

8K 

69 

101 

6 

287 

26lK 

382K 

23K 

1086K 

(66) 

(113) 

(24) 

(343) 

250K 

428k 

91K 

1298K 

113 

154 

52 

428k 

583K 

197K 

178 

200 

60 

674k 

757K 

227 

(182) 

(256) 

(60) 

689K 

969K 

227K 

25,401 
96M 

36,966 

140M 

2,058 
8M 

104,955 
397M 

3,994 
113 

17,530 
496 

1,381 
39 

35,828 
1,014 
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K  denotes  units  of  10; 
M  denotes  units  of  10 


Chelsea 

Columbus 

Ward 

Winthrop 

Creek 

Park 

Street 

Facility 

Total 

Grit  (cont.): 

Cu.  Ft  ./fa.  Gal. 

0.31 

0.15 

0.47 

O.67 

0.34 

Cu.  Meters/m.Cu.Met. 

2.31 

1.12 

3.51 

5.01 

2.54 

Screenings : 

Cu.  Pt. 

38,274 

12,416 

37,445 

4,138   92 

Cu.  Meters 

1084 

352 

1060 

n7* 

2,613 

Cu.  Pt./M.Gal. 

0.94 

0.4S 

1.01 

2*01* 

O.87 

Cu.  Meters/M.Cu.Met. 

7.03 

3.59 

7*55 

15.0 

6.50 

Main  Plant  -»  Primary  Treatment 
Plows 


MGD 


Minimum  Hourly  Hate •••• 160  ....... 

Minimum  24  Hour • •••••  235 1 

Average  Daily 287 

Average  Daily  (Design)  ••••(3^3) 

Maximum  24  Hour 494 

Maximum  Hourly  Rate 620 

Maximum  Hourly  Rate  (Design)  •••.••....(925)  

Total  for  Year 104,955  M.Gal. 


Cu.  Meters/day 
...  605K   ~~ 


,  889K 

,io86k 
,1298k 
•1869K 
,2346k 
,3500k 
,397M.Cu.Meter 


Suspended:  Solids 

Influent  -  ppm  127 

Effluent  -  ppm  75 

Removal,  %     ••••• •  40 

Removal,  lbs/day 124,300 


56,370kg 


*  Includes  amounts  from  dewatering 

sedimentation  tanks-, 
K  -  denotes  units  of  10g 
M  -  denotes  units  of  10 
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Settleable  Solids 

Influent  -  ml/l 4.1 

Effluent  -  ml/1 0.7 

Removal  % 82 

BOD,  5  Day 

Influent  -  ppm ...153 

Effluent  -  ppm ........ 106 

Removal,  %   .... 30 

Removal,  lbs/day 112,300. 50,920  kg 

Bacterial  Concentration 

Influent  -  Total  Coliforms/100  ml... 31, 000, 000 

Effluent  -  Total  Coliforms/100  ml 454 

%  Kill 99-998 

Chlorine  Requirement 

Influent  -  ppm 4.0 

Note:  One  chlorine  requirement  fluctuates  greatly  because  of  significant 
salt  water  infiltration  occuring  at  high  tides. 

Chlorine  Usage 

Applied  -  ppm 8.6 

Average  Daily,  tons.... ....10.2.... 9251  kg 

Total  for  year,  tons #3,7^7 3398k  kg 

Chlorine  Residual 

Effluent  —  ppm ••••••  1,3 

II    SLUDGE  COLLECTION  AND  DIGESTION  PROCESSES 

Raw  Sludge 

Total  solids  content  %  after  thickening 7.0 

Added  to  Digesters 

1000  gallons  100,682 38IK  Cu.meters 

1000  dry  lbs 58,708 26,624k  kg. 

Volatile  solids  content,  %   •• 74 

Volitile  solids  content,  1000  dry  lbs  43,444 19,700K  kg 

Grease,  skimmings  excluded,  pet.  ether  solubles 

Content  # 11.2% 

Added  to  digesters,  1000  dry  lbs 12,000  lbs 

Alkalinity 725 

pH 5.8 
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Digested  Sludge 

Total  solids  content,  %   • •••• ~}A 

Withdrawn,  1000  gals    109,083 413K  cu.met. 

Withdrawn,  1000  lbs 30,894  14,010K  kg 

Volatile  solids  content  % 50 

Withdrawn,  1000  dry  lbs 15,^7  7,005K  kg 

Alkalinity  as  calcium  carbonate  •••• •••  2,600 

pH 6.7 

Digestion  Efficiency 

Reduction 

Total  solids  destroyed  % 47 

1000  dry  lbs 27,8l4 

12,6l4K  kg 

Volatile  solids  destroyed  %   • •  • 64 

1000  dry  lbs 27,997 

12,697K  kg 

Digester  Loadings 

Based  upon  operation  using  two  (2)  primary  tanks  (4.3  M  Gal.  capacity) 

Detention  Time,  days • • •• 14.3 

Unit  loading  rate,  dry  lbs ./cu. ft. /day •••••• 0.28 

kg/cu.  meter/day  ••••• 4.48 

Digester  Sludge  Gas 

Produced,  total  1000  cu.  ft. 239,666 

cu.  meters  • 6,787X 

cu. ft. /lb. solid  added   •• ••••• •••• 4.1 

cu.meters/kg  •••••• ••••• •••••••••••••••••• • .25 

cu.  ft  ./lb  .volatile  added  ••••••••••••••.••••••• •• • 5*5 

cu.meters/kg  •••••••• • • 0.34 

cu.  ft  ./lb  .solid  destroyed  8.6 

cu.meters/kg  •••• •••••••• • 0.53 

Quality  of  Gas 

Methane,  % • • • 61 

Carbon  Dioxide,  % 39 

Tiime  Usage 

Total  for  year  (tons )  •• • • nil 
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METROPOLITAN  DISTRICT  COMMISSION 


Sewerage  Division 


NUT   ISLAND   SEWAGE   TREATMENT   PLANT 


ANNUAL   REPORT 


July  1,  1979  to  June  30,  1980 


General  Information 


The  Nut  Island  Sewage  Treatment  Plant,  in  operation  since  1952,  presently  serves 
twenty-one  cities  and  towns,  including  portions  of  Boston,  Brookline,  Hingham, 
Milton  and  Newton,  covering  an  area  of  236.83  square  miles,  having  a  total  popu- 
lation of  789,220  and  a  contributing  population  of  670,826. 

Designed  to  remove  floating  solids  and  grease  and  reduce  the  amount  of  suspended 
solids  to  such  an  extent  as  can  be  done  in  sedimentation  tanks  having  90  minutes' 
detention,  the  plant  has  been  operating  effectively  as  the  first  completed  treat- 
ment unit  in  the  overall  Metropolitan  District  Commission's  $130,000,000  pollution 
abatement  program. 

The  treatment  processes  include  pre-chlorination,  coarse  screening  and  grit  re- 
moval for  incineration,  a  pre-aeration  of  the  influent  for  a  20-minute  period, 
primary  sedimentation,  and  post-chlorination  of  plant  effluent  prior  to  discharge 
through  60"  outfall  pipes  some  6,000  feet  off  shore  in  deep  tidal  water. 

Treatment  of  the  raw  sludge  is  accomplished  by  modified  high  rate  digestion. 
Two  primary  tanks,  which  have  fixed  covers,  and  one  primary  tank — with  floating 
cover — are  equipped  to  maintain  continuous  recirculation  of  the  tank  contents. 
A  secondary  digestion  tank  of  the  same  capacity  is  equipped  with  a  floating  cover 
and  supernatant  draw-off.   The  digested  sludge  is  disposed  of  through  a  12"  sub- 
marine pipe  line  which  extends  a  distance  of  4.2  miles  from  the  treatment  plant 
into  deep  tidal  water  on  the  south  side  of  President  Roads. 

Gas  produced  by  the  digestion  process  is  the  principal  source  of  fuel  for  all 
plant  power  and  heating  purposes. 
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Summary  of  Operating  Data 
July  1,  1979  -  June  30,  I9b0 


Flows 

MGD                            :u. Meters/day 
Minimum  Hourly  Rate  50   

Minimum  24  Hour  70.40  266. 6:< 

Average  Daily  111.50  422. 39K 

Average  Daily  (Design) 112.00  424K 

Maximum  24  Hour 204.33  773. 38K 

Maximum  Hourly  Rate  (Design) 230   871K 

Total  for  Year  40,804.92  HGal  155M.Cu. Meter 

Grit 

Removed,  c.f.,  total  45,713     1,294 

c.f./m.g .1,120.35  7.35 

Volatile  Content  as  collected, %.     16.7   

Screenings 

Removed,  c.f.,  total   34,387     988 

c.f./m.g 0.85  5.99 

Incinerator  Ash,  %  Volatile  0.0 0.0 

suspended  Solids 


Influent  -  ppm   185 

Effluent  -  ppm   77 

Removal,  J',   58.4 

Removal,  Lbs/day  100,490    45,677  Kg 

Grease,  Petroleum  ether  solubles 

Influent  -  ppm   46.6 

Effluent  -  ppm   27.1 

Removal,  %      41.8 

Removal,  lbs/day 18,144    S, 247  kg 
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Settleable  Solids 

Influent  -  ml/1   11.3 

Effluent  -  ml/1   0.8 

Removal"/,    93.2 


30D,  5  dav 

Influent  -  ppn   128 

Effluent  -  ppm   

Remo va  1 ,  %       22.7 

Removal,  lbs/day  26,983 


12,265  kg 


Bacterial  Concentratio 

Influent  -  Total  Col  if orms/ 100  ml  ..28,000,000 
Effluent  -  Total  Colif orms/100  ml  ..    165 

%  Kill    99.995 


Chlorine  Requirement: 
Influent  -  ppm   .... 


5.3 


Chlorine  Usage 

Applied  -  ppm    9.9 

Average  Daily,  tons  4.6 

Total  for  year,  tons  1,690 

Chlorine  Residual 


4,182  kg 
1,536  kg 


Effluent  -  ppm 


2.5 


II  SLUDGE  COLLECTION  AND  DIGESTION  PROCESSES 

Raw  Sludge 

Total  solids  content  %  after  thickening..  5.81 
Added  to  Digesters 


1000  gallons   114,328 

1000  dry  lbs   55,331 


433K  Cu.  meters 
25,150K  kg. 


Volatile  solids  content,  %  76.2 

Volatile  solids  content,  1000  dry  lbs. .42,162 

Grease,  skimmings  excluded,  pet.  ether  solubles 

Content,  %  125 

Added  to  digesters,  1000  dry  lbs. 69, 163      .... 


Alkalinity  830 

pH    5.4 


19,164K  kg 


31,43SK  kg 


Sand 

Content,  %    15.5 

Added  to  primaries,  1000  dry  lbs. ..7,967 
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3, 62  IK  kg 


Digested  Sludge 

Total  solids  content,  %  2.31 

Withdrswn,  1000  gals.   102,744     33,918K  cu.met 

Withdrawn,  1000  lbs 19,770 8,986K  kg 

Volatile  solids  contents  59.4 

Withdrawn,  1000  dry  lbs 11,745     5,358K  kg 

Grease,  pet.  ether  soluble  content"'  ..  9.8 

Withdrawn,  1000  lbs 1,937     8,304K  kg 

Sand  content  %      24.4 

Withdrawn,  1000  lbs 4,824    2,192K  kg 

Alkalinity  2,015 

pH   7.05 


Digestion  Efficiency  (based  on  hi-rate  single  stage) 

Reduction 

Total  solids  destroyed  %  46.6 

1000  dry  lbs 25,784 

11.720K  kg 

Volatile  solids  destroyed  %  60.5 


Digester  Scum  Withdrawn 


Solids,  1000  dry  lbs 1,534  697K  kg 

Grease,  1000  drv  lbs 304   94K  k^ 

!on-saponif iable  grease,  1000  dry  lbs.     104   47K  kg 


Digester  Loadings 


Detention  Time,  days    22.1 

Unit  loading  rate,  dry  lbs/cu. f t ./day  ....    .164 

kg/cu. meter/day  2.01 


Digester  Sludge  Gas 

Produced,  total  1000  cu.  ft 118,000 

cu.  meters   334 

cu.  ft/lb.  solid  added 6.9 

cu.  meters/kg  42 

cu.  ft. /lb.  volatile  added 9.1 

cu.  meters/kg .59 

cu.  ft/lb.  solid  destroyed 14.0 

cu.  meters/kg  .36 

Quality  Methane,  % 60.1 

Carbon  Dioxide,  % 39.9 

Hydrogen  Sulphide,  grs./lOO  cu.ft....  40 
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SUMMARY  OF  PLANT  OPERATING  DATA 


COTTAGE  FARM  STORM  WATER  DETENTION  AND  CHLORINATION  STATION 
From  July  1,  1979  to  June  30,  1980 


The  Cottage  Farm  Storm  Water  Detention  and  Chlorination  Station  was  activated  May  1971, 
and  is  located  on  the  Cambridge  side  of  the  Charles  River,  just  west  of  the  Boston 
University  Bridge.  Dry  weather  flows  and  minor  storm  flows  up  to  the  capacity  of  the 
sewer  line  itself  normally  pass  through  the  sewer  line  directly  to  Ward  Street  Headworks 
and  then  to  Deer  Island  Sewage  Treatment  Plant.   Under  storm  conditions,  when  this 
sewer  line  capacity  is  exceeded,  flow  is  retained  at  the  Cottage  Farm  Station  up  to  a 
volume  of  1.3  million  gallons.   Any  amount  in  excess  of  1.3  million  gallons  received 
by  the  station  is  screened  and  chlorinated  and  discharged  to  the  Charles  River.   The 
1.3  million  gallons  retained  by  the  station  is  then  pumped  into  the  Ward  Street  sewer 
line  for  future  treatment  at  Deer  Island  Sewage  Treatment  Plant,  once  the  flow  recedes 
and  sewer  line  capacity  is  available  to  do  so.   The  design  flow  of  the  Cottage  Farm 
Storm  Water  Detention  and  Chlorination  Station  is  233.1  million  gallons  per  day. 


No.  of  Times  Plant  was  Activated 

Total  Amount  Received  by  Station 

No.  of  Times  Overflow  Occurred  into  the  Charles  River 

Total  Amount  of  Overflow  into  the  Charles  River 

Total  Amount  of  Sodium  Hypochlorite  Used 

Minimum  Recorded  Rainfall 

Maximum  Recorded  Rainfall 

Average  Rainfall 


20 

534.67  Million  Gallons 
19 

510.00  Million  Gallons 
13,425.00  Gallons 

0.25  Inches 

1.75  Inches 

0.85  Inches 


OPERATIONAL  DATA* 


BOD,  5  Day 

Influent  -  ppm 
Effluent  -  ppm 
Removal,  % 

Suspended  Solids 

Influent  -  ppm 
Effluent  -  ppm 
Removal,  % 

Settleable  Solids 

Influent  -  ml/1 
Effluent  -  ml/1 
Removal ,  % 

Bacterial  Concentration  (Total  Coliform) 

Influent  -  MF/100  ml 
Effluent  -  MF/100  ml 
Removal,  % 


170.97 
110.0 
35.7% 


172.01 

103.64 

39.7% 


2.02 

0.88 

56.4% 

22.25  x  106 
295.83 
99.99% 


*  Based  on  Composite  Samples  From  Actual  Discharges 
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CONTRACTS  MADE  OR  IN  FORCE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1980 

Contract  No.  S77-1 
Installation  of  Twin  54"  Sewer  Lines,  Weymouth  Fore  River 

This  contract  was  awarded  to  J.F.  White  Contracting  Company,  Newton,  Massa- 
chusetts on  December  1,  1977  at  a  bid  price  of  $3,932,610.   It  was  signed  on 
January  12,  1978  and  not  completed  at  the  end  of  the  fiscal  year  1980. 

Contract  No.  S77-15 

Removal  and  Replacement  of  Windows,  Charlestown  Pumping  Station, 

Char lest own,  Massachusetts 

This  contract  was  awarded  to  Boylston  Corporation  of  Dorchester,  Massachusetts 
on  January  18,  1979  at  a  bid  price  of  $17,200.00.   It  was  signed  on  March  15, 
1979  and  accepted  as  complete  on  November  14,  1979,  at  a  cost  of  $17,200.00. 

Contract  No.  S78-1 

Underwater  Services,  Weymouth-Fore  River,  Weymouth  and  Quincy 

Massachusetts 


This  contract  was  awarded  to  Inner  Space  Services  of  Methuen,  Massachusetts  on 
August  24,  1978  at  a  bid  price  of  $57,999.75.   It  was  signed  on  November  9,  1978 
and  was  not  completed  at  the  end  of  the  fiscal  year  1980. 


V 


Contract  No.  S78-2 

Rehabilitation  of  Digester  #4  at  the  Deer  Island  Sewage 
Treatment  Plant,  Boston,  Massachusetts 

This  contract  was  awarded  to  P.R.  Johnson,  Inc.  of  Bedford,  Massachusetts  on 
May  4,  1978  at  a  bid  price  of  $34,000.00.   It  was  signed  on  July  27,  1978  and 
accepted  as  substantially  complete  as  of  March  26,  1979,  at  a  cost  of  $33,500.00 


Contract  No.  S78-7 

Cleaning  Digester  No.l,  Deer  Island  Sewage  Treatment  Plant 

Boston,  Massachusetts 

This  contract  was  awarded  to  P.R.  Johnson,  Inc.  of  Bedford,  Massachusetts  on 
November  8,  1979  at  a  bid  price  of  $45,000.00.   It  was  signed  on  December  6,  1979 
and  was  accepted  as  complete  on  January  21,  1980  at  a  cost  of  $44,500.00. 
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Contract  No.  S78-8 

Repair  of  Hoods,  Fans,  and  Roofs,  Deer  Island  Sewage  Treatment 

Plant,  Boston,  Massachusetts 


This  contract  was  awarded  to  W.S.  Aiken,  Inc.  of  Salem,  Massachusetts  on 
November  9,  1978  at  a  bid  price  of  $99,500.00.   It  was  signed  on  November 
30,  1978  and  was  accepted  as  complete  on  September  7,  1979,  at  a  cost  of 
$99,500.00. 


Contract  No.  S78-10 

Rehabilitation  of  Four  Motorized  Cranes  at  the  Nut  Island  Sewage 

Treatment  Plant,  Quincy,  Mass. 

This  contract  was  awarded  to  Robert  Abel  &  Company,  Inc.  of  Woburn,  Massa- 
chusetts on  November  9,  1978  at  a  bid  price  of  $24,201.00.   It  was  signed 
on  January  18,  1979  and  was  accepted  as  complete  on  March  4,  1980  at  a  cost 
of  $25,246.00. 


Contract  No.  S78-U 

Rehabilitation  Work  for  Pump  #4,  East  Boston  Pumping  Station, 

East  Boston,  Massachusetts 

This  contract  was  awarded  to  Worthington  Service  Corp.  of  Randolph,  Massa- 
chusetts on  November  2,  1978  at  a  bid  price  of  $19,000.00.   It  was  signed 
on  December  14,  1978  and  was  terminated  before  completion.   That  portion  of 
the  work  done  was  accepted  as  complete  as  of  June  1,  1979,  at  a  cost  of 
$12,800.00. 


Contract  No  S78-14 


Replacement  of  Sluice  Gate  Operators,  Chelsea  Creek  Headworks , 

Chelsea,  Massachusetts 

This  contract  was  awarded  to  the  Normac  Corporation  of  Westwood,  Massachusetts 
on  March  15,  1979  at  a  bid  price  of  $52,380.00.   It  was  signed  on  April  2,  1979 
and  was  accepted  as  complete  on  March  18,  1980,  at  a  cost  of  $52,380.00. 
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Contract  No.  S78-15 

Rehabilitation  of  Digester  #2,  Nut  Island  Sewage  Treatment  Plant 

Quincy,  Massachusetts 

This  contract  was  awarded  to  P.R.  Johnson,  Inc.  of  Bedford,  Massachusetts  on 
January  18,  1979  at  a  bid  price  of  $33,500.00.  It  was  signed  on  February  8, 
1979  and  accepted  as  complete  on  May  25,  1979,  at  a  cost  of  $33,500.00. 


Contract  No.  S78-16 

Roof  Repairs,  Hingham  Pumping  Station,  Chelsea  Creek  Headworks , 
and  Ward  Street  Headworks,  Hingham,  Chelsea,  and  Roxbury,  Massa- 
chusetts 

This  contract  was  awarded  to  MacDonald  Sprague  Roofing  Company  of  South  Wey- 
mouth, Massachusetts  on  April  12,  1979  at  a  bid  price  of  $51,874.00.   It  was 
signed  on  May  10,  1979  and  accepted  as  complete  on  July  26,  1979,  at  a  cost 
of  $51,874.00. 


Contract  No.  S78-21  B 


Installation  of  a  Sluice  Gate  and  Operator,  Quincy  Pumping  Station 

Quincy,  Massachusetts 

This  contract  was  awarded  to  the  Normac  Company,  Inc.  of  Westwood,  Massachu- 
setts on  January  10,  1980,  at  a  bid  price  of  $58,798.00.   It  was  signed  on 
January  31,  1980,  and  was  not  completed  at  the  end  of  the  fiscal  year  1980. 


Contract  No.  S78-22 

Roof  Repairs,  Cottage  Farm  Storm  Water  Detention  and  Chlorina- 
tion  Station,  Cambridge,  Massachusetts 

This  contract  was  awarded  to  MacDonald  Sprague  Roofing  Co.,  Inc.  of  South  Wey- 
mouth, Massachusetts  on  October  11,  1979  at  a  bid  price  of  $14,400.00.   It  was 
signed  on  November  1,  1979  and  was  accepted  as  complete  on  February  16,  1980  at 
a  cost  of  $14,400.00. 
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Contract  No.  S79-12 

Replacement  of  Steam  Condensing  Water  Discharge  Pipe,  East 
Boston  Steam  Station,  East  Boston,  Massachusetts 

This  contract  was  awarded  to  Welding  and  Engineering  Co.  of  Boston,  Inc.  of 
East  Boston,  Massachusetts  on  July  5,  1979  at  a  bid  price  of  $2,480.00.   It 
was  signed  on  August  23,  1979  and  was  accepted  as  complete  on  October  22, 
1979  at  a  cost  of  $2,480.00. 


Contract  No.  S79-14 


Pavement  Overlay,  Quincy,  Mass. 

This  contract  was  awarded  to  Old  Colony  Crushed  Stone  and  Construction  Co. , 
Inc.  of  Quincy,  Massachusetts  on  August  23,  1979  at  a  bid  price  of  $9,852.50. 
It  was  signed  on  September  27,  1979  and  was  accepted  as  complete  on  October 
23,  1979  at  a  cost  of  $8,092.50. 


Contract  No.  S79-21 

Installation  of  a  Gasoline  Pump  and  Storage  Tank,  East  Boston 
Maintenance  Yard,  East  Boston,  Massachusetts 

This  contract  was  awarded  to  Sealund  Realty  Corporation  of  Marshfield,  Massa- 
chusetts on  March  27,  1980  at  a  bid  price  of  $11,729.00.   It  was  signed  on 
April  24,  1980  and  accepted  as  complete  on  June  3,  1980,  at  a  cost  of  $11,729.00 


Contract  No.  S79-28 
Emergency  Pipe  Repair,  Section  63,  Cambridge,  Mass. 

J.  Biotti  and  Sons  of  Newton,  Massachusetts  was  selected  on  December  17,  1979 
The  contract  was  signed  on  January  10,  1980  and  accepted  as  complete  on 
January  23,  1980  at  a  cost  of  $80,960.00. 


Contract  No.  R108171/00 

Establish  Municipal/Industrial  Permit  System  and  to  Conduct  Industrial 
Waste  Survey  and  a  Pretreatment  Program  and  to  Establish  and  Develop 
User  Charge  and  Industrial  Cost  Recovery  Systems  to  Comply  with  Federal 
Law  and  Related  Rules  and  Regulations 

This  contract  was  awarded  to  Black  and  Veatch,  Consulting  Engineers  of  Kansas 
City,  Mo.  on  July  13,  1978  at  a  bid  price  of  $2,197,500.00  which  was  amended 
on  February  22,  1979  to  read  $2,182,700.00.   It  was  signed  on  August  3,  1978. 
Notice  to  proceed  was  given  September  8,  1978.   The  contract  was  not  completed 
at  the  end  of  the  fiscal  year  1980. 
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Contract  No.  R108255/Q0 

Physical  Survey  of  Portions  of  M.D.C.  Interceptor  System 
Tributary  to  Deer  Island  Sewage  Treatment  Facility 

This  contract  was  awarded  to  Camp  Dresser  &  McKee,  Inc.  of  Boston,  Massachusetts 
on  April  23,  1980  at  a  negotiated  price  of  $150,937.00.   Notice  to  proceed  was 
given  May  19,  1980.   The  contract  was  not  completed  at  the  end  of  the  fiscal 
year  1980. 
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APPENDIX 


Information  relating  to  areas,  populations,  local  sewer  connections  and  other  data 
for  the  Metropolitan  Sewerage  District  appears  in  the  following  table: 


Metropolitan  Sewerage  District 


Total  Pop- 
ulation 


Miles  of 
Local  Sewer 
Connected 


Estimated  Pop- 
ulation Contri- 
buting Sewage 


Ratio  of  Contri- 
buting Population 
to  Total  Popula- 
tion (Per  Cent) 


Connections  Made 
with  Metropolitan 

Sewers 
Public  Special  MDC 


2,179,716    5,298.93 


2,017,995 


93.0 


876 


883 


40 


Of  the  gross  population  (State  Census  of  1975)  of  2,180,073  on  December  31,  1979, 
2,017,995  representing  93.0  per  cent  were  on  that  date  contributing  sewage  to  the 
Metropolitan  sewers,  through  a  total  length  of  5,298.93  miles  of  local  sewers  owned 
by  the  individual  cities  and  towns  of  the  district. 

These  sewers  are  connected  with  the  Metropolitan  System  by  876  Public,  883  Special, 
and  40  MDC  connections.  During  the  current  year,  there  has  been  an  increase  of 
52.71  miles  of  local  sewers  connected  with  the  Metropolitan  System. 
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TABLE   I 

METROPOLITAN   SEWEEAGE  DISTRICT 

Areas  and  Populations 


Table  Shows  Ultimate  Contributing  Areas  and  Present  Estimated  Populations 
Within  the  Metropolitan  Sewerage  District,  as  of  December  13,  1979. 

The  Population  of  the  Cities  and  Towns  of  the  District,  as  given  in  the 

Table,  is  based  on  the  State  Census  of  1975. 


City  of  Town 


Area 
(Square  Miles) 


Estimated 
Population 


Arlington 

Ashland 

Bedford  (1) 

Belmont 

Boston 

Braintree 

Brookline 

Burlington 

Cambridge 

Canton 

Chelsea 

Dedham 

Everett 

Framingham 

Hingham  (2) 

Holbrook 

Lexington 

Maiden 

Med ford 

Melrose 

Milton 

Natick 

Needham 

Newton 

Norwood 

Quincy 

Randolph 

Reading 

Revere 

Somerville 

Stoneham 

St ought on 

Wakefield 

Walpole 

Waltham 

Water town 

Wellesley 

Westwood 

Weymouth 

Wilmington 

Winchester 

Winthrop 

Woburn 


4. 

64 

9. 

40 

1. 

63 

3. 

79 

39. 

19 

13. 

44 

5. 

33 

8. 

97 

5. 

42 

17. 

73 

2, 

06 

9. 

54 

2. 

91 

22. 

50 

2. 

50 

4. 

50 

15. 

77 

4. 

23 

5. 

98 

3. 

81 

8. 

98 

14. 

58 

7. 

13 

14. 

38 

10. 

14 

11. 

39 

6. 

25 

9. 

02 

5. 

55 

3. 

96 

4. 

22 

14, 

70 

6. 

33 

20. 

16 

11. 

38 

3. 

80 

9. 

89 

9. 

18 

16. 

22 

15. 

10 

5. 

.31 

1 

59 

12 

.23 

TOTALS 


404.86 


50, 

,223 

8. 

906 

6. 

,456 

28. 

,794 

638. 

,959 

36 

,822 

53 

,150 

24 

,306 

102. 

,095 

18 

.114 

25 

,066 

26 

,924 

39 

,713 

65 

,564 

6 

,555 

11 

,849 

32 

,477 

55 

,814 

60. 

702 

32 

,213 

27 

,214 

31 

,102 

29 

,936 

89 

,183 

31. 

,316 

91 

,487 

29 

,206 

23 

,696 

41, 

,292 

80 

,596 

21 

,564 

25 

,717 

26 

,041 

18 

,504 

58 

,603 

36 

,075 

26 

,593 

14 

,019 

56 

,854 

17 

,656 

22 

,672 

20, 

,359 

35 

,329 

2,179 

,716 

(1)  Sewage  for  part  of  the  town  handled  through  the  Town  of  Lexington 
under  special  contract. 

(2)  The  Area  and  Population  given  is  only  for  that  part  of  the  Town 
included  in  the  Metropolitan  Sewerage  District. 
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TABLE  II 


TO  DEER  ISLAND 


THE  TOTAL  AND  CONTIRBUTING  POPULATIONS  ALONG  WITH  THE  ULTIMATE  SEWERED  AREA 


OF  EACH  CITY  OR  TOWN  CONTRIBUTING 

TO 

DEER  ISLAND  SEWAGE 

TREATMENT  PLANT  AS 

OF  DECEMBER  31, 

1979 

,  ARE  TABULATED  BELOW 

ULTIMATE  SEWERED 

TOTAL  POPULATION 

CONTRIBUTING 

AREA 

CITY  OR  TOWN 

1975 

STATE  CENSUS 

POPULATION 

SQUARE  MILES 

Arlington 

50,223 

50,116 

4.64 

Bedford 

6,456 

6,456 

1.63 

Belmont 

28,794 

27,697 

3.79 

Boston  (Part 

of) 

475,194 

474,658 

22.23 

Brookline  (Part  of) 

32,429 

32,389 

1.38 

Burlington 

24,306 

21,885 

8.97 

Cambridge 

102,095 

101,997 

5.42 

Chelsea 

25,066 

25,051 

2.06 

Everett 

39,713 

39,676 

2.91 

Lexington 

32,477 

28,109 

15.77 

Maiden 

55,814 

55,739 

4.23 

Medford 

60,702 

60,612 

5.98 

Melrose 

32,213 

32,203 

3.81 

Milton  (Part 

of) 

2,238 

2,092 

0.42 

Newton  (Part 

of) 

38,893 

38,297 

6.27 

Reading 

23,696 

18,992 

9.02 

Revere 

41,292 

39,404 

5.55 

Somerville 

80,596 

80,507 

3.96 

Stoneham 

21,564 

21,143 

4.22 

Wakefield 

26,041 

25,648 

6.33 

Waltham 

58,603 

58,600 

11.38 

Watertown 

36,075 

35,993 

3.80 

Wilmington 

17,656 

214 

15.13 

Winchester 

22,672 

22,615 

5.31 

Winthrop 

20,359 

20,323 

1.59 

Woburn 

35,329 

26,753 

12.23 

TOTALS 

1, 

,390,496 

1,347,169 

168.03 
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TABLE  III 


TO  NUT  ISLAND 


THE  TOTAL  AND  CONTRIBUTING  POPULATIONS  ALONG  WITH  THE  ULTIMATE  SEWERED  AREA 
OF  EACH  CITY  OR  TOWN  CONTRIBUTING  TO  NUT  ISLAND  SEWAGE  TREATMENT  PLANT  AS 

OF  DECEMBER  31,  1979,  ARE  TABULATED  BELOW 


ULTIMATE  SEWERED 

TOTAL  POPULATION 

CONTRIBUTING 

AREA 

CITY  OR  TOWN 

1975  STATE  CENSUS 

POPULATION 

SQUARE  MILES 

Ashland 

8,906 

2,678 

9.40 

Boston  (Part 

of) 

163,765 

163,666 

16.96 

Braintree 

36,822 

36,729 

13.44 

Brookline  (Part  of) 

20,721 

20,699 

3.95 

Canton 

18,114 

11,740 

17.73 

Dedham 

26,924 

24,747 

9.54 

Framingham 

65,564 

53,089 

22.50 

Hingham 

6,555 

4,865 

2.50 

Holbrook 

11,849 

873 

4.50 

Milton  (Part 

of) 

24,976 

23,358 

8.56 

Natick 

31,102 

22,648 

14,58 

Needham 

29,936 

27,746 

7.13 

Newton  (Part 

of) 

50,290 

49,521 

8.11 

Norwood 

31,316 

31,274 

10.14 

Quincy 

91,487 

91,451 

11.39 

Randolph 

29,206 

19  ,583 

6.25 

St ought on 

25,717 

11,492 

14.70 

Walpole 

18,504 

5,685 

20.16 

Wellesley 

26,593 

23,302 

9.89 

Westwood 

14,019 

6,319 

9.18 

Weymouth 

56,854 

39,361 

16.22 

TOTALS 


789,220 


670,826 


236.83 
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TABLE  IV 


METROPOLITAN  DISTRICT  COMMISSION 


Location,  Length  and  Sizes  of  Metropolitan  Sewers  with  Public,  Special 
and  MDC  Connections  as  of  June  30,  1980 


City  or 

Length 

Town 

Size  of 

Sewers 

in  Miles 

Public 

Special 

MDC 

Arlington 

10"   to 

66" 

10.00 

74 

250 

2 

Aahland    O) 

— 

— 

2 

0 

u 

Bedford   (6) 

— 

— 

2 

0 

0 

Belmont    (1) 

30"   to 

36" 

— 

2 

0 

0 

BOSTON 

Boston    (.Proper) 

10'    to 

11 '-6" 

0.43 

2 

0 

0 

Brighton 

12"  to 

7'-0"x9'-4" 

9.35 

18 

5 

3 

Charleatown 

12"  to 

6»-7"x7'-5" 

3.48 

16 

20 

0 

Dear  Island 

4'    to 

ll'-6" 

4.46 

4 

2 

2    ( 

Dorchester 

2'-6"x2'-7"   to   3'-4" 

2.90 

19 

13 

1 

East  Boston 

12"   to 

10»-0" 

6.78 

26 

10 

0 

Byda  Park 

30"   to 

10,-7"kU*-7" 

4.73 

20 

8 

0 

Roxbury 

3'-9" 

to  10* -0" 

5.66 

17 

7 

0 

South  Boston 

10'-0" 

to  11 • -o" 

5.39 

2 

0 

1 

West  Roxbury 

12"  to 

9'-3"xl0,-2" 

10.35 

36 

22 

2 

Bralnerae 

8"  to 

48" 

4.26 

9 

2 

0 

Brookllns 

8"   to 

9»-0" 

2.93 

7. 

0 

0 

Burlington  (S) 

— 

— 

1 

0 

0 

Cambridge 

15"  to 

7,-4"xll,-6" 

12.57 

30 

23 

0 

Canton 

18"  to 

60" 

7.82 

17 

32 

0 

Chelae* 

15"   to 

ll"-3"xir-3" 

6.83 

27 

10 

2 

Dadham 

18"  to 

72" 

8.38 

17 

7 

0 

Dower    C2) 

48" 

0.99 

0 

1 

0 

Everett 

52"   to 

iV-l-xll'-!" 

5.49 

12 

7 

1 

Franlngham  (1) 

42" 

0.01 

3 

0 

0 

Hlnghaa 

12"  to 

24" 

0.14 

1 

0 

0 

Holbrook 

24"  to 

30" 

1.52 

2 

0 

0 

Ball   C2) 

12"  to 

60" 

2.58 

0 

0 

0 

Lexington 

15"  to 

33" 

2.44 

9 

0 

0 

Maiden 

15"  to 

4»-o"x4*-10" 

8.63 

72 

165 

6 

Madford 

10"  to 

9»-3"x9'-3" 

13.00 

44 

12 

11 

Melrose 

10"   to 

4'-©Hx4*-10" 

6.09 

44 

144 

0 

Milton 

8"  to 

ll'-O^x^'-O" 

7.12 

37 

4 

0 

Satlck 

42"  to 

48" 

5.15 

19 

4 

0 

Heedha 

2"-0"x2,-3"  to  54" 

3.62 

9 

12 

0 

Newton 

15"  to 

72" 

5.08 

25 

26 

1 

Norwood 

30"  to 

54" 

4.67 

12 

14 

0 

Quincy 

16"  to 

ir-3"xl2'-6" 

9.91 

49 

7 

3 

Randolph    (1) 

15"  to 

33" 

0.01 

2 

0 

0 

Reading 

16"  to 

63" 

0.06 

3 

m 

0 

0 

Revere 

15"  to 

48" 

0.14 

3 

0 

0 

Somerville 

10"   to 

6,-5"x7'-2" 

4.73 

18 

21 

3 

Stoneham 

10"  to 

36" 

4.04 

18 

4 

1 

Stoughton    (1) 

20" 

— 

1 

0 

0 

Wakefield 

12"   to 

30" 

0.70 

7 

3 

0 

Walpole 

2' -6" 

<2'-9" 

— 

2 

0 

0 

Waltham 

30"   to 

42"x48" 

1.69 

3 

0 

0 

Watertown 

12"  to 

72" 

1.47 

3 

7 

0 

Wallealey 

2'-0" 

x2'-3"   to  48" 

0.10 

2 

0 

0 

Was two od 

30"   to 

36" 

0.30 

3 

0 

0 

We '/mouth 

12"  to 

4'-9"x5'-0" 

3.73 

10 

6 

0 

Wilmington   (1) 

30" 

— 

2 

0 

0 

Winchester 

15"   to 

5'-(>"x$'-9" 

14.41 

36 

22 

1 

Winthrop 

9'-0" 

to   lO'-O" 

3.23 

16 

4 

0 

Woburn 

15"   to 

4'-2"x4'-5" 

5.64 

7 

9 

0 

(3) 


TOTALS  228.0  876  883 

(1)  The  Metropolitan   Sewers    extend   but   a    few   feet    into   the  Town   of    Belmont, 
Framingham,    Randolph,    Stoughton,   Walpole   and  Wilmington. 

(2)  Dover   and   Hull    are  not   part   of    the  Metropolitan  Sewer   District. 

(3)  Temporary. 

(4)  Aahland  connected  to  MDC  through  Framingham  .severs. 

(5)  Burlington  connected  to  MDC  through  Woburn  sewers. 

(6)  Bedford  connected  to  MDC  through  Lexington  sewers. 
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TABLE  7 


XETROPOLITAM  SEWERAGE  STSTSM 


cities 


MUm  of 

Local 


Sepa- 
rata 


Connected       bined 


Arlington 


Jedford   (2) 
Belaont 
Boston  (7) 
Bralatree 

Broofcliaa 

Burlington 
Cartridge 


Oedhan 
Everett 


(A) 
Bolbroek 

*  ailagtoa 

Maiden 

Ssdford 

Selrose 

Hilton 

Satiek 

Seedban 

Si 


Jorvood 

Qolacy 

Staadolah 

Eaa8|aw 

JoaarrlUa 


5 t ought on 
Vakefield 

'•aipole 
•aithaa  (6) 
<«  art  own 
■•11m  lay 
•'estwood 
•ayaottth 
.'Uaington 
■•'laches  tar 
'inthrop 
•oburn 


116.13 

16.31 

39.43 

75.66 

1.AOO.0O 

131.36 

110. 00 

112.21 

141.90 

62.35 

39.63 

70.23 

56.64 

169.66 

19.90 

4.15 

144.56 
97.28 

110.268 
73.06 
82.0 
92.42 

113.64 

284.24 
93.86 

204.60 
88.38 
86.19 

132.38 
38.18 
48.55 
38.09 
37.60 

140.19 
75.36 

131.71 
36.04 

136.33 

3.75 

79.62 

49.00 

122.13 


S6C 
SAC 
SAC 
SAC 


SAC 


S 

s 

s 
s 
s 
s 
s 
s 
s 


Starter 
of  Con- 


Vita 

Local 

Sewers 


LI. 904 
790 
1.699 
6,739 
90.600 
9.613 
8.105 
5,364 
20 .564 
3,018 
3,767 
6,313 
7,983 
14,233 
1.344 
233 
7,639 
U.329 
13.063 
8.132 
6,897 
6,171 
7,860 
21.630 
6,654 
21,367 
5,250 
5.133 
17.772 
5,022 
2,654 
6,428 
1,492 
11.767 
3,469 
6,334 
1,785 
9,439 
63 
5,967 
4,114 


(1) 
Eat.  So. 

of 
Peraoaa 
Sacred 
by  • 


Conn. 


4.21 
3.38 
3.79 
4.10 
7.03 
3.81 
6.35 
4.07 

4.96 
3.88 

6.65 
3.92 
4.97 
3.73 
3.61 
3.45 
3.67 
4.92 
4.6A 
3.96 
3.69 
3.67 

3.33 

4.06 

4.70 
4.28 
3.73 

3.69 
4.53 

4.21 
4.33 
3.99 
3.31 
4.98 
4.25 
3.65 
3.54 
4.17 
3.41 
3.79 
4.93 
3.39 


Eat.   Popula- 
tion Sow 
Cone rib. 


50,116 
2,678 
6,456 

27 ,697 
638,324 

36.729 

53,088 

21,365 
101,997 

11.740 

25,051 

24,747 

39,676 

33.089 

4,865 

873 

28,109 

53,739 

60.612 

32,203 

25.450 

22.648 

27,746 

87,818 

31.274 

91.451 
19.583 
18.992 
80.307 

21.143 
11,492 
25,646 

5,685 
58,600  (3) 
33,993 
23,302 

6,319 

39,361 

214 

22.615 

20.323 

26,753 


(3) 


Total 
Population 
1975  State 

Caaaua 


50.223 

8,906 

6,456 
28,794 
638.959 
36.822 
53.150 
24,306 
102.095 
18,114 
25,066 
26,924 
39,713 
65,564 

6,555 
11.349 
32,477 
55,814 
60,702 
32.213 
27,214 
31,102 
29,936 
89.133 
31,316 
91,487 
29,206 
23,696 
80,596 
21.564 
25,717 
26.0A1 
18.50A 
58,603(5) 
36,073 
26,593 
14,019 
56,354 
17 ,656 
22,672 
20,359 
3? ,329 


Sot.  Area 
Sow  Contrib- 
uting Sew- 
«ta   (Severe 


TOTAL         5,222.113 


S4C         402.444 


4.14         2,017,995 


2,179,716 


4.64 
0.34 
1.63 
3.33 
38.97 
6.37 
5.15 
5.35 
4.99 
4.15 
1.37 
3.12 
2.31 
9.08 
0.33 
0.21 
6.71 
4.21 
5.14 
3.08 
3.46 
4.71 
5.48 
13.49 
4.58 
7.99 
4.13 
4.69 
3.38 
3.16 
1.94 
4.34 
1.72 
7.45 
3.21 
5.95 
1.71 
7.05 
0.30 
3.70 
1.44 
6.30 

216.53 


(8) 


Aree 

Ulti- 
mately 
co  Con- 
tribute 
Sewage 
(Square 

Saaaaj 


Ratio 
of 

Coatrlb. 
Popula- 
tion to 
1975  To- 
tal Pop- 
ulation 
Per  Cent 


4.64 
9.40 
1.63 
3.79 
39.19 
13.44 
5.33 
8.97 
S.42 

17.73 
2.06 
9.54 
2.91 

22.50 
2.50 
4.50 

15.77 
4.21 
5.98 
3.81 
3.98 

14.58 
7.13 

14.38 

10.14 

11.39 
6.23 
9.03 
3.96 
4.22 

14.70 
6.33 

20.16 

11.38 
3.30 
9.39 
9.13 

16.22 

15.13 
5.31 
1.59 

12.23 

404.35 


(8) 


99.73 
30.00 
100.00 
96.19 
99.9 
99.74 
99.38 
90.00 

99.90 
64.81 
99.94 
91.91 
99.90 
60.97 
74.21 
7.36 
66.55 
99.36 
99.35 
99.96 
93.51 
72.82 
92.68 
98.47 
99.86 
99.96 
67.05 
60.14 

99.89 

98.04 
44.68 
98.49 
30.72 
99.99 
99.77 
96.72 
45.07 
69.23 
01.22 
99.74 
99.32 
75.72 

30.3 


aaelo  of 
Ccnerib 
4roe  eo 
Oltlaat* 
Area 
Par  Cent 

100.00 
08.94 

100.00 
93.14 
99.43 
47.39 
96.62 
63.21 
92.07 
23.40 
66.50 
32.70 
79.38 
40.35 
34.00 
4.66 
42.55 

100.00 
35.95 
30.34 
38.53 
32.30 
76.33 
93.81 
45.17 
70.15 
66.08 
51.93 

97.98 
74.38 
13.19 
68.56 
08.53 
65.46 
34.47 
60.16 
13.63 
43.46 
01.98 
69.67 
90.37 
31.15 

58.33 


(1) 
(2) 

;i) 
■*) 
:sj 

6) 
'7) 
3) 


Estimated  ffron  Assessors'   statement  of   the  number  of  houaea  In  each  dry  or  town  on  December  31,   1978  and  the  population  froM 
the  State  Census  1975. 


on 


Jul?,  1970,  Bedford  became  a  Member  of  the  System.  Sewage  for  oart  of  the  Town  la  handled  through  the  Town  of  Lexington 
special  contract. 

Including  two  connections  with  McLean  Hospital  having  an  estimated  population  of  1.415. 
Part  of  City  or  Town  only  Included  In  the  System. 

Including  connections  with  the  Metropolitan  State  Hospital  and  Middlesex  County  Tuberculosis  Hospital,  authorized  bv  Ch.  37 
or  the  Acts  of  1928,  and  Ch.  373  of  the  Acta  of  1929,  having  an  estimated  population  of  1,396. 

includes  3.65  ailes  of  trunk  sever  built  by  Kaltham  for  the  joint  use  of  Valtham,  Vatertown,  Metropolitan  State  Hospital  arvd 
•Middlesex  Count7  Tuberculosis  Hospital,  authorized  by  Ch.  372  of  Acts  of  1923,  and  Ch.  373  of  the  Acts  of  1929. 

including  connection  with  Boston  State  Hospital,  having  an  estimated  population  of  755  and  Suffolk  Count7  House  of  Correccir^ 
«  Deer  Island,  having  an  estimated  population  of  320. 


*«a  served  under 


present  contract. 
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TABLE  VI 


METROPOLITAN  DISTRICT  COMMISSION 
SEWERAGE  DIVISION 


RATIOS  OF  CONTRIBUTION  ON  THE  5ASIS  OF  CHAPTER  814,  ACTS  OF  1975,  SECTION  6 
AND  THE  CONTRIBUTING  POPULATION  AS  DETERMINED  BY  THE 
METROPOLITAN  DISTRICT  COMMISStON, SEWERAGE  DIVISION 


CITY 

OR             CONTRIBUTING 

TOWN         POPULATION 

\RL1  T4GTN 

50116. 

ASHLAND 

2678. 

3EDFORD 

SUS6. 

3ELMONT 

27697. 

30STON 

63832U. 

3RAINTRE 

36729. 

3ROOKLNE 

53088. 

3URLNGTM 

21385. 

CAMBR 1 DG 

101997. 

CANTON 

11740. 

CHELSEA 

25051. 

QEDHAM 

24747. 

EVERETT 

39676. 

FRAMUGM 

53089. 

H INGHAM 

1*8  65. 

HOLBROOK 

873. 

LEXIMGTN 

23109. 

MAIDEN 

55739. 

BEDFORD 

60612. 

;:elrose 

32203. 

K 1 LTOM 

25450. 

•iATICK 

22643. 

NEEDHAM 

277U6. 

JEWTON 

37318. 

I0RW0OD 

31274. 

3UUCY 

91451. 

RANDOLPH 

19583. 

READING 

18992. 

REVERE 

39404. 

SOMERVIL 

30507. 

STONEHAM 

21143. 

STOUGHTN 

11492. 

'./AKEFILD 

25648. 

WALPOLE 

5685. 

JALTHAM 

58500. 

WATERTON 

55393. 

-ELLcSLY 

23302. 

'..'ESTWOOD 

6319. 

WEYMOUTH 

3  93  61. 

WILMINTN 

214. 

l/IHCHSTR 

22615. 

UIMTHROP 

203  23. 

UOBUJU 

26753. 

TOTALS 


2017995 


FLOW  FROM  MAJOR 
INDUSTRIES 
050,000  GPD) 


0.0 
0.400 
0.64ft 
0.197 

12.536 
0.352 
0.158 
0.615 
5.173 
0,516 
0.263 
0.060 
2.531 
1.185 
0.0- 
0.0 
1.041 
0.126 
0.132 
0.075 
0.051 
0.525 

,  0.409 
1.212 
0.605 
1.198 
0.0 
0.051 
0.0 
0.400 
0.0 
0.0 
0.055 
3.107 
4.533 
0.488 
0.0 
0.0 
0.226 
0.797 
0.201 
0.0 
2.0i2 


41.948 


POPULATION 
EQUIVALENT  OF 
MAJOR  INDUSTRIES 


0. 

2264. 
3667V 
1115  . 
70951. 
1992. 
S94» 
3431. 
29278. 
.2920. 
143*. 
359.  - 
14525.  . 
6707. 
-    ft. 
.        ft. 
5892  Z. 
-715. 

424. 

<na9.- 

2971. 
25  IS. 

6860. 

5424. 

6780. 

0. 

239. 

ft. 

2264. 

0. 

0. 

311. 

1 7585V. 

25656. 
2762. 

0. 

0. 
1279. 
4511. 
1138. 

0. 


237415 


TOTAL   CONTRIBUTING 
POPULATION    AND 
POPULATION    EQUIVALENT 


50116. 

4942. 

10123. 

23312. 

709275.- 

58721. 

53932. 

-  2536ft. 

151275. 

14660 . 

26559. 

25066.. 

54001. 
59796. 
4665. 
875. 
34001V 
56452. 
61559. 
52627. 
25759. 
25629. 
30061. 
94678. 

54698. 
98231. 
19585. 
13281. 
39404. 
32771. 
21143. 
11492. 
25959. 
23270. 
34256. 
38755. 
23302. 

6319. 
40640. 

4725. 
23755. 
20323, 
38537... 


-  *a 


2255410. 


• 


RATIOS  FOR  OPERATION 
AND  MAINTENANCE 
FISCAL  YEAR  ENDING 
JUNE  30,1980 


0.022220 
0.002191 
0.004488 
0.012775 
0.314477 
0.017168 
0.025955 
ft.011247 
0.058204 
0.006500 
0.011767 
0.011123 
0.023943 
0.026512 
0.0O2157 
O.00O587 
ft.  015  073 
ft.025030 
0.02720S 
0.014466 
0.011412 
0,011559 
0.015328 
0.041978 
0.015384 
0.043554 
0.008683 
0.008549 
0.017471 
0.036539 
0.009374 
0.005095 
0.011510 
0.010317 
0.037357 
0.017133 
0.010332 
0.002802 
0.018019 
0.002095 
0.010532 
0. 009011 
0J)17086_ 


1.000000 
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TABLE  VII 


METROPOLITAN    DISTRICT    COMMISSION 
SEWERAGE    DIVISION 


RATIOS    OF    C0NTRI3UTI0N    ON    THE    3ASIS    OF    CHAPTER    81U,    ACTS    OF    1975, 
ANO    THE    CENSUS    RETURNS    OF    19  75    AS    DETERMINED    3Y    THE 
METROPOLITAN    DISTRICT    COMMI SSI  ON, SEWERAGE    DIVISION 


SECTION    5     I    5A 


CITY 

OR 
TOWN 


ARLINGTN 

ASHLAND 

BEDFORD 

BELMONT 

30ST0N 

3RAINTRE 

3ROCKLNE 

BURLNGTN 

CAMBRIDG 

CANTON 

C.-iELSEA 

DEDHAM 

EVERETT 

FRAMINGM 

H INGHAM 

HOLBROOK 

LEXINGTM 

KALDEN 

MEDFORD 

MELROSE 

MILTON 

NATICK 

NEEDHAM 

NEWTON 

NORWOOD 

QUINCY 

RANOOLPH 

READING 

REVERE 

SOMERVIL 

STONEHAM 

STOUGHTN 

WAKEFILD 

■./ALPOLE 

JALTHAM 

'IATSRTON 

IELLESLY 
•1ESTWOOD 
WEYMOUTH 
WILMI'JTN 
WINCHSTR 

•  MNTHROP 
'J03URN 


TOTALS 


CENSUS 
1975 


50223. 
3906. 

12311*. 

2379U. 
638959. 

56822. 

53150. 

21*306. 
102095. 

1S11U. 

25056. 

26921*. 

39713. 

65561*. 
6555. 

1131*9. 

321*77. 

5531U. 

60702. 

32213. 

2721*. 

311*2. 

29936. 

891*3. 

31316. 

91H87. 

29206. 

23696. 

1*1292. 

80596. 

21561*. 

25717. 

260U1. 

13501*. 

58603. 

36075. 

265  93. 

11*019. 

5685U. 

17556. 

22672. 

20359. 

35329. 


218557U. 


FLOW  FROM  MAJOR 

INDUSTRIES 

C>    50,000    GPD) 

0.0 
0.1*00 

0.6U8 
0.197 
12.536 
0.352 
0.158 
0.615 
5.175 
0.516 
0.263 
0.060 
2.531 
1.115 
0.0 
0.0 
1.0*1 
0.126 
0.132 
0.075 
0.051 
0.525 
0.1*09. 
1.212 
0.605 
1.198 
0.0 
0.051 
0.0 
0.1*00 
0.0 
0.0 
0.055 
3.107 
i*.533 
0.1*88 
0.0 
0.0 
0.226 
0.737 
0.201 
0.0 
2.082 


41.91*8 


POPULATION 
EQUIVALENT  OF 
MAJOR  INDUSTRIES 


0. 
226**. 
3667. 
1115. 
70951. 
1992. 
99k. 
31*81. 

232?*.; 

*  2920 . 
ll*3«. 

339, 

**3-2S. 
6707. 

0. 

5832. 

713* 

j    7*7. 

i*2iv. 

289. 
2971. 
251S. 

*&&** 

3*2*,. 
6780* 

0~ 

:     289. 

0. 

226U. 

0. 

0. 

311. 

175SS. 

25656. 
2762. 

0. 

0. 
1279. 
1*511. 
1138. 

0. 
11781*. 


237WS. 


RATIOS    FOR 

TOTAL 

PRINCIPAL    AND 

CENSUS   AND 

INTEREST   FISCAL 

POPULATION 

YEAR    ENDING 

EQUIVALENT 

JUNE   30,    1981 

50223. 

0.020728 

11170. 

0.001*610 

15981. 

0.306536 

29909. 

0.31231*1* 

709910.. 

0.292989 

38811*. 

0.016019 

5i*0i»<*. 

0.022305 

27787. 

0.0111*68 

131373. 

0.051*219 

21031*. 

0.008  681 

2855%. 

0.010959 

27263. 

0.011252 

51*038. 

0.022302 

72271. 

0.029827 

6555. 

0.002705 

1181*9. 

0.00H890 

38369. 

0.015835 

56527. 

0.023330 

61**9. 

0.025361 

32637. 

tt. 013 1*70 

27503. 

0.011351 

31*073. 

0.011*062 

32251. 

0.013310 

960 *j. 

0. 039638 

31*71*0. 

0.011*338 

98267. 

3.01*0556 

29206. 

0.01205U 

23985. 

0.009899 

1*1292. 

0.0170«*2 

828  60. 

0.03U197 

215  61*. 

0.008900 

25717. 

0.010611* 

26352. 

0.010876 

36083. 

3.31U891* 

81*259. 

0.33U775 

33337. 

3.315029 

26593. 

3.310975 

11*019. 

3.3C5735 

58155  . 

3.023992 

22167. 

3.30911*9 

23810. 

0.3G9827 

20359. 

0.3331*02 

i*7113. 

0.319U  1*1* 

2*22939. 

1.000030 

(1) 

(2) 
(3) 
(1*) 
AND 


3ELM0NT:    POPULATION    INCLUDED    119«*    AT    THE    MCLEAN    HOSPITAL 

BOSTON:    POPULATION    INCLUDED      625    AT    BOSTON    STATE   HOPITAL    4    3U8    PERSONS    AT   OEER    ISLANO 

H INGHAM:    PART    OF    TOWN    ONLY    INCLUDED    IN    THE    SYSTEM 

WALTHAM:    POPULATION    INCLUDED    1228    PERSONS   AT    THE    METROPOLITAN    STATE    HOSPITAL 

618    PERSONS    AT    THE    MIDDLESEX    COUNTY   HOSPITAL 
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TABLE  VIII 
UNITS  OF  MEASURE  USED  THROUGHOUT  REPORT 

cu.  *  cubic 

ft.  or  '  »  feet 

gal  or  Gal  a  gallons 

gpd  or  GPD  a  gallons  per  day 

hp  ■  horsepower 

in.  or  ■  =  inches 

K  *  denotes  units  of  one- thousand  (1000) 

kg  ■  kilograms 

1  »  liters 

lbs.  '■  pounds 

MGD  3  million  gallons  per  day 

MF  -  Membrane  Filter 

met.  ■  meters 

Mil.  »  million 

mg  »  milligram 

ml  ■  milliters 

ppm  »  parts  per  million  (approximately  equal  to  milligrams  per  liter) 

rpm  s  revolutions  per  minute 
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'  *  ■      *  "      .* 


CENTRIFUGAL  SEWAGE  PUMP,  "BOSTON  TYPE." 


CENTRIFUGAL  SEWAGE  PUMP,  "BOSTON  TYPE." 


■•"■■■■ 
Sal 


ft' 


r 


in 

TB 


* 


j,V«i 


aaKJl 


gHgnM9PKU 


d*- 


^H 


>*>»*.. 


• 


w. 


•.>  ■ 


■ 


asScS 
■S&HBsl:- 


MRU 


